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(57)Abstract: 

PROBLEM TO BE SOLVED: To drastically reduce power consumption and 
also to automatically provide an optimum display definition a user does not 
perform any complicated adjusting operation in an electronic equipment 
provided with reflection type liquid crystal display. 

SOLUTION: This equipment is provided with a light source 22 illuminating 
the display screen of a reflection type liquid crystal display(LCD) 20. and 
performs the ON/OFF control of the light source 22 and also automatically 
controls the illuminating light quantity of the source 22 based on the 
brightness of surroundings detected by means (for example, a CCD 1 4, a 
strobe light control sensor 34, a photosensor 40) for detecting an outer 
light quantity. Moreover, when the light source is not used, the device 
suppresses wasteful power consumption by turning off the LCD 20 
automatically under a situation where the surroundings is so dark that the 
screen of the display can not be identified. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electronic equipment which it had in the reflected type liquid crystal display characterized by to establish a lighting 
means illuminate the display screen of a reflected type liquid crystal display, a detection means detect a surrounding luminosity, 
and a control means perform lighting / putting out lights of the aforementioned lighting means, or quantity of light adjustment of 
lighting light according to the luminosity detected with the aforementioned detection means, in the electronic equipment which 
makes a reflected type liquid crystal display a display. 

[Claim 2] Electronic equipment equipped with the reflected type liquid crystal display characterized by establishing a detection 
means to detect a surrounding luminosity, and a control means to perform ON/OFF of the aforementioned reflected type liquid 
crystal display, or contrast adjustment of the display screen according to the luminosity detected with the aforementioned 
detection means, in the electronic equipment which makes a reflected type liquid crystal display a display. 
[Claim 3] The image pck-up element changed into the picture signal which carries out the photo electric translation of the 
photographic subject light which carries out incidence through a lens, and shows a photographic subject image, The reflected 
type liquid crystal display used as a display means, and a lighting means to illuminate the display screen of the aforementioned 
reflected type liquid crystal display, a detection means to detect a surrounding luminosity, and a control means to perform 
lighting / putting out lights of the aforementioned lighting means, or quantity of light adjustment of lighting light according to the 
luminosity detected with the aforementioned detection means — since — the electronic camera equipped with the reflected 
type liquid crystal display characterized by changing 

[Claim 4] the image pck-up element which changes into the picture signal which carries out the photo electric translation of the 
photographic subject light which carries out incidence through a lens, and shows a photographic subject image, the reflected type 
liquid crystal display which are used as a display means, a detection means detect a surrounding luminosity, and a control means 
perform the ON/OFF of the aforementioned reflected type liquid crystal display, or contrast adjustment of the display screen 
according to the luminosity which detected with the aforementioned detection means — since — the electronic camera equipped 
with the reflected type liquid crystal display characterized by to change 

[Claim 5] The electronic camera equipped with the reflected type liquid crystal display according to claim 3 or 4 characterized by 

making a stroboscope modulated light sensor serve a double purpose as the aforementioned detection means. 

[Claim 6] The aforementioned detection means is the electronic camera equipped with the reflected type liquid crystal display of 

the claim 3 characterized by consisting of the aforementioned image pck-up element and a digital disposal circuit. 

[Claim 7] The electronic camera equipped with the reflected type liquid crystal display according to claim 3 or 4 by which it is 

providing [ the 2nd control means which turns off the aforementioned reflected type liquid crystal display when it is detected that 

the photography person is peeping into the aforementioned optical finder by the optical finder, the 2nd detection means which 

detects whether the photography person is peeping into the aforementioned optical finder, and the detection means of the above 

2nd ] characterized. 

[Claim 8] The detection means of the above 2nd is the electronic camera equipped with the reflected type liquid crystal display 
according to claim 3 or 4 characterized by consisting of a photodetection sensor and being made serve a double purpose as a 
detection means of the above 1 st. 

[Claim 9] The electronic camera equipped with the reflected type liquid crystal display according to claim 3 or 4 characterized by 
having the 3rd control means which performs adjustment which raises the contrast of the display screen of the aforementioned 
reflected type liquid crystal display when it is detected by the 3rd detection means which detects a backlight based on a 
brightness distribution of a photographic subject and the detection means of the above 3rd that it is a backlight. 
[Claim 10] The electronic camera equipped with the reflected type liquid crystal display according to claim 3 characterized by 
having the 3rd control means which performs adjustment which is made to turn on the aforementioned lighting means when it is 
detected by the 3rd detection means which detects a backlight based on a brightness distribution of a photographic subject, and 
the detection means of the above 3rd that it is a backlight, or raises the quantity of light of the aforementioned lighting means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electronic equipment equipped with the reflected 
type liquid crystal display as a display like electronic cameras, such as a digital camera, or the information personal digital 
assistant. 
[0002] 

[Description of the Prior Art] Conventionally, the penetrated type liquid crystal display is used as monitor display of a digital 
camera. However, a penetrated type liquid crystal display must always supply electric power to a back light, and has the fault 
that power consumption is large. On the other hand, the electronic camera indicated by JP.8-242398.A has a photometry means 
to measure photographic subject brightness, and is aiming at enhancement in power-saving-izing and monitor visibility by 
carrying out the automatic regulation of the luminosity of a back light according to photographic subject brightness. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if it adjusts the luminosity of a back light as indicated by the above- 
mentioned official report, the effect contributed to power saving is small, and when attaining further low-power-ization, there is a 
limitation in using a penetrated type liquid crystal display. Therefore, it replaces with a penetrated type liquid crystal display, and 
adoption of the unnecessary reflected type liquid crystal display of a back light is considered. Although a reflected type liquid 
crystal display has an advantage of the parvus in power consumption, there is a fault that a screen seldom appears, in the dark 
location. Therefore, in order to use a reflected type liquid crystal display, the periphery needs to take the characteristic cure of 
illuminating a liquid-crystal-display side by the fill-in flash in a dark environment. 

[0004] this invention was not made in view of such a situation, and even if it cuts down power consumption sharply and a user 
does not do complicated adjustment operation etc., it aims at offering electronic equipment equipped with the reflected type 
liquid crystal display which can acquire the optimum display status automatically. 
[0005] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, it carries out that invention according to claim 1 
established a lighting means illuminate the display screen of a reflected type liquid crystal display, a detection means detect a 
surrounding luminosity, and a control means perform lighting / putting out lights of the aforementioned lighting means, or quantity 
of light adjustment of lighting light according to the luminosity detected with the aforementioned detection means, in the 
electronic equipment which makes a reflected type liquid crystal display a display as the characteristic feature. 
[0006] According to this invention, a surrounding luminosity is detected with a detection means, in being bright enough, it 
switches off a lighting means, and when the periphery is dark, the periphery turns on a lighting means, illuminates the display 
screen of a reflected type liquid crystal display, and makes a screen legible. Moreover, according to the luminosity detected with 
a detection means, the lighting quantity of light of a lighting means is adjusted suitably, and it may be made to obtain a more 
legible screen display also besides only controlling ON/OFF of a lighting means. Thereby, while power-saving-ization can be 
attained, the optimum display quality can be offered automatically. 

[0007] Invention according to claim 2 is characterized by establishing a detection means to detect a surrounding luminosity, and 
a control means to perform ON/OFF of the aforementioned reflected type liquid crystal display, or contrast aajustment of the 
display screen according to the luminosity detected with the aforementioned detection means in the electronic equipment which 
makes a reflected type liquid crystal display a display. When not using a lighting means, this invention perceives the point that a 
reflected type liquid crystal display cannot be used, and is made in the dark location. That is. under the status that the periphery 
cannot discriminate the display screen darkly, in being bright enough, while a surrounding luminosity is detected with a detection 
means, and the periphery turns on a reflected type liquid crystal display, since a reflected type liquid crystal display cannot be 
used, it turns off this and is holding down useless power consumption the place of a join office. 

[0008] Moreover, it is also effective to carry out the optimum control of the contrast of a reflected type liquid crystal display 
suitably according to the grade of a surrounding luminosity according to the luminosity detected with a detection means by 
contrast ac|justment since the display screen may become legible enough. As indicated to the claim 3 or the claim 4. these 
invention indicated to the claim 1 and the claim 2 can carry out the photo electric translation of the photographic subject light 
which carries out incidence through a lens, and can apply it to the electronic camera possessing the image pck-up element 
changed into the picture signal which shows a photographic subject image. In this case, as indicated to the claim 5 or the claim 6, 
it is desirable to make AE photometry means which consists of the stroboscope modulated light sensor attached to an electronic 
camera, the photometry sensor for a denudation control, or an image pck-up element and a digital disposal circuit serve a double 
purpose as the aforementioned detection means. 

[0009] In the electronic camera concerning the claim 3 or the claim 4, invention according to claim 7 is characterized by 
establishing the 2nd control means which turns off the aforementioned reflected type liquid crystal display, when it is detected 
that the photography person is peeping into the aforementioned optical finder by the 2nd detection means which detects further 
whether the photography person is peeping into the optical finder and the aforementioned optical finder, and the detection means 
of the above 2nd. 

[0010] Since the energization to a reflected type liquid crystal display was intercepted when it detected with a detection means 
whether the photography person is peeping into the optical finder and the photography person was peeping into the optical finder, 
useless power consumption can be suppressed. Moreover, it is desirable to use a photodetection sensor for the detection means 
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of the above 2nd, and to make this serve a double purpose as a detection means for detecting a surrounding luminosity like a 
claim 8, especially. In addition, the control means and the thing of one in the electronic camera concerning the claim 3 or 4 are 
sufficient as the 2nd control means. 

[001 1] In the electronic camera concerning the claim 3 or the claim 4, invention according to claim 9 is characterized by 
establishing the 3rd control means which performs adjustment which raises the contrast of the display screen of the 
aforementioned reflected type liquid crystal display, when it is detected by the 3rd detection means which detects a backlight 
based on a brightness distribution of a photographic subject, and the detection means of the above 3rd that it is a backlight. 
According to the mode which added such a configuration, according to an operating condition, the more nearly optimum display 
status can be offered automatically, without forcing complicated adjustment operation etc. upon a user (user). In addition, the 
control means and the thing of one in the electronic camera concerning the claim 3 or 4 are sufficient as the 3rd control means. 
[0012] Moreover, the mode according to claim 10 which establishes like and 3rd control means to perform adjustment which is 
made to turn on the aforementioned lighting means when it is detected by the 3rd detection means which detects a backlight 
based on a brightness distribution of a photographic subject, and the detection means of the above 3rd in addition to the 
configuration of the electronic camera concerning a claim 3 that it is a backlight, or raises the quantity of light of the 
aforementioned lighting means is also possible. 
[0013] 

[Embodiments of the Invention] It explains in full detail about the gestalt of desirable operation of electronic equipment equipped 
with the reflected type liquid crystal display which starts this invention below according to an accompanying drawying. Drawin g 1 
is a block diagram showing the configuration of the electronic camera concerning the gestalt of operation of this invention. As 
shown in this drawing, this electronic camera 10 consists of the light source 22 which mainly gives the fill-in flash which 
illuminates the display screen of a taking lens 12, the solid state image pickup device (CCD) 14, the digital disposal circuit 16, the 
microcomputer (microcomputer) 1 8, the reflected type liquid crystal display (LCD) for the color 20, and aforementioned LCD20. 
[0014] Image formation of the picture image light which shows a photographic subject is carried out to the light-receiving side of 
CCD 14 through a taking lens 12. CCD 14 changes into the signal charge of an amount according to the quantity of light the 
picture image light by which image formation was carried out to the light-receiving side. In this way, the accumulated signal 
charge is transmitted one by one based on the driving pulse added from CCD drive circuit (un-illustrating), and is read as a 
voltage signal (picture signal) according to the signal charge. 

[0015] The picture signal read from CCD14 is added to a digital disposal circuit 16, and signal processing of color separation, a 
gain adjustment, gamma correction, and A/D-conversion others is performed here. After the image data generated by the digital 
disposal circuit 1 6 decodes, it is supplied to LCD20 through the liquid crystal control circuit 24. In this way, the picture which 
CCD 14 caught is displayed on LCD 20. 

[0016] Before acceptance of the photography start signal emitted from the release switch of a control unit 26 etc., a preview 
picture image (the animation or intermittent drawing which is carrying out the monitor before this image pck-up) is displayed on 
LCD20, and the picture signal read from CCD14 when the photography start signal was accepted displays a still picture on 
LCD20, after passing through predetermined processing in a digital disposal circuit 1 6. Simultaneous with this, or after ending a 
display of a still picture, compression processing of this image data is carried out if needed, and it is recorded on record media, 
such as a memory card 28. In addition, various gestalt such as SmartMedia and an IC card, may be possible for the gestalt of a 
record medium, and not only the external record medium it can detach [ record medium ] freely but an internal memory is 
sufficient. Moreover, a photography start signal may be added from the exterior of an electronic camera 10 like remote control or 
an external connection device. If above-mentioned record processing is completed, a frieze of a screen will be canceled and it 
will return to an animation or an intermittent drawing display. 

[0017] Moreover, the image data saved on the memory card 28 can be read based on a control of a microcomputer 18, and after 
carrying out extension processing of the read image data if needed, it is outputted to LCD20 through the liquid crystal control 
circuit 24. In this way, a regeneration picture image is displayed on LCD20. one pair which has a display electrode fundamentally 
although the detailed structure of LCD20 is not illustrated — transparent — liquid crystal is enclosed with a wooden floor, a film 
phase contrast plate and a polarizing plate are arranged on the outside, and it consists of the structure which prepared the 
reflecting plate in the field of an opposite side the incident-light side And it displays by reflecting the beam of light using a 
surrounding light. Although this LCD 20 is controlled by the microcomputer 18 through the liquid crystal control circuit 24 and 
being mentioned later in detail, according to a brightness distribution of a surrounding luminosity and a photographic subject, 
adjustment of contrast is performed automatically. Moreover, when the periphery is dark, the light source 22 is turned on and the 
display screen of LCD20 is illuminated. It is possible to use various gestalt. such as a fluorescence spool, Light Emitting Diode, 
and a white LGT, for the light source 22. 

[0018] While the light source 22 is controlled by the microcomputer 18 through the modulated light control circuit 30 and 
lighting/putting out lights is automatically performed according to a surrounding luminosity, adjustment of the brightness (quantity 
of light of irradiation light) of the light source is performed, if the lighting switch 32 for a manual operation on the other hand is 
also formed and an user operates this switch, a microcomputer 1 8 gives priority to designation of the lighting switch 32 over light 
source automatic-control processing — making — switch operation — following — the light source 22 — ON/OFF — or it 
adjusts Thereby, an user embraces the need, and can turn on, switch off / modulate the light of the light source 22 at any time. 
[0019] A microcomputer 18 carries out the generalization control of each circuit based on the switch operation from the control 
units 26, such as a power switch and a release switch, performs a drive control of CCD 14, and an R/W control of the memory 
card 28, and also performs various operations, such as exposure value and a focal position, according to a predetermined 
algorithm, and controls an automatic exposure control, auto-focusing, an auto stroboscope, an auto white balance, etc. 
[0020] That is. a microcomputer 1 8 asks for a photographic subject's luminosity (photographic subject brightness) and a 
brightness distribution based on the addition average of the picture signal outputted from a digital disposal circuit 1 6, the present 
drawing value, and electronic shutter speed. And while the charge storage time (electronic shutter speed) of a drawing value or 
CCD14 is extracted based on the drawing value determined and determined based on the luminosity of the photographic subject 
which asked and a device is controlled, CCD drive circuit is controlled based on electronic shutter speed. 

[0021] Thus, by processing the output signal from CCD14 by the digital disposal circuit 16, a photographic subject's luminosity, 
i.e., a surrounding luminosity, is detected, and the light source 22 and LCD20 are controlled based on the detection result. In 
addition, the photometry element which may prepare the photometry element of not only this but exclusive use, and is made 
serve a double purpose as an exposure meter is sufficient as a means to detect a surrounding luminosity. Moreover, what gestalt 
is sufficient, as long as it may make the modulated light sensor for stroboscopes 34. and the photodetection sensor 38 of the 



http://wvm4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2001/10/05 



3/4^— 2/ 



optical finder 38 serve a double purpose and it can detect a surrounding luminosity (the amount of outdoor daylight). 
[0022] Although various gestalt is possible for the autofocus means, for example, the focal evaluation value which shows the 
sharpness of a photographic subject image from a picture signal is calculated, it is based using the focal evaluation value, and a 
focal position is computed. And according to the computed focal position, a taking lens 1 2 is controlled through a focal drive 
circuit (un-illustrating), and a focal position is set up. In addition, you may use well-known ranging meanses, such as AF sensor. 
[0023] Moreover, a microcomputer 1 8 controls a stroboscope 36 according to the luminosity of the periphery detected by the 
stroboscope modulated light sensor 34. The photodetection sensor 40 is formed near the eye contacting part (inspection hole) of 
the optical finder 38. This photodetection sensor 40 is a means to detect whether the photography person peeped into the 
optical finder 38. for example, a photo sensor is used. If a photography person's face approaches a finder eye contacting part, it 
will detect whether the photography person is peeping into the optical finder 38 using the eye contacting part circumference 
becoming a photography person's negative, and the sensor acceptance quantity of light changing. 

[0024] In addition, when a photography person's face approaches a finder eye contacting part using the photodetection sensor 40 
which consists of the photogenesis section and the light-receiving section, the configuration of detecting whether the 
photography person peeping into the optical finder 38 based on change of the quantity of light in which it is reflected by a 
photography person's face and the light by which the outgoing radiation was carried out from the photogenesis section carries 
out incidence to the light-receiving section may be used. The detecting signal of the photodetection sensor 40 is notified to a 
microcomputer 18, and a microcomputer 18 performs the control which turns off LCD20 and the light source 22 compulsorily 
through the liquid crystal control circuit 24 and the modulated light circuit 30, while the photography person is peeping into the 
optical finder 38. 

[0025] Next, an operation of the constituted electronic camera is explained like the above. Drawin g 2 is a flow chart which shows 
a control flow in a microcomputer. Sensor detection processing in which a surrounding luminosity is detected using CCD14, the 
digital disposal circuit 16, etc. is performed (step S1 10), and it judges whether the detected luminosity is brighter than a 
predetermined luminosity (reference value of the boundary which turns on the light source 22) (step S1 12). Since it is not 
necessary to give a fill-in flash to LCD20 when it is judged that an ambient light is fully bright and can fully discriminate LCD20 
only with a surrounding light, the putting-out-lights control of the light source 22 is carried out (step S1 14). 
[0026] On the other hand, when it judges with the periphery being a dark environment, the light source 22 is made to turn on in 
decision of step S1 12 that a fill-in flash should be given to LCD20 (step S1 16). And according to the grade of a surrounding 
luminosity, the brightness of a fill-in flash is adjusted through the modulated light control circuit 30 (step S1 18). The brightness 
of a fill-in flash is also decreased as the brightness of a fill-in flash is raised and it becomes bright so that the periphery is dark. 
In this way, a display becomes legible with the display screen of LCD22 being illuminated with the light source 22. 
[0027] Processing of the above-mentioned step S1 10 - step S1 18 is periodically performed in a fixed cycle (step S120). Or step 
S1 10 - step S1 18 are processed to a power up, and when some switch operations, such as half-push of a release switch and 
regeneration coma delivery designation, are performed after that, you may be made to perform processing of step S1 10 - step 
S118. 

[0028] Thus, the optimum display quality suitable for the status can be offered, without being able to attain power— saving-ization 
and forcing complicated adjustment operation upon an user, since according to the electronic camera 1 0 of this example a 
surrounding luminosity is detected, the light source 22 is automatically turned on only when dark, and the brightness is moreover 
adjusted to a proper value according to the grade of a luminosity. 

[0029] Moreover, a split photometry is performed in a photometry means, a brightness distribution of a photographic subject is 
grasped, a backlight is detected by measuring main photographic subjects' brightness and brightness of the periphery, the lighting 
control of the light source 22 may be carried out at the time of a backlight detection, or the control which raises the quantity of 
light of the lighting light may be performed. Furthermore, it is desirable to perform the control which makes the contrast of 
LCD20 raise automatically in backlight photography. In addition, not only a backlight but when a part of screen becomes very 
bright like spot light, it is good to perform automatic contrast adjustment. 

[0030] In the gestalt of operation mentioned above, although the electronic camera equipped with the light source 22 which gives 
a fill-in flash to LCD20 was explained to the example, the gestalt which does not use the light source 22 is also considered. In 
this case, as shown in drawin g 3 , sensor detection processing in which a surrounding luminosity is detected using CCD 14, the 
digital disposal circuit 16, etc. is performed (step SI 30), and it judges whether the detected luminosity is brighter than a 
predetermined luminosity (reference value of the boundary which becomes unable to discriminate the screen of LCD20) (step 
S132). When it is judged that an ambient light is fully bright and can fully discriminate LCD20 only with a surrounding light, while 
LCD20 is turned on (step S134), contrast is ac|justed according to a detection of a backlight or spot light (step S136). 
[0031] On the other hand, in decision of step S1 12, since a display cannot be recognized the place of a join office even if it 
energizes to LCD20 when it judges with it being such a dark environment that the periphery's not display being [ of LCD20 ] 
discriminable. energization to LCD20 is intercepted (step S138). (OFF) Processing of the above-mentioned step S130 - step 
S138 is periodically performed in a fixed cycle (step S140). Or step SI 30 - step S138 are processed to a power up, and when 
some switch operations, such as half-push or regeneration coma delivery designation of a release switch, are performed after 
that, you may be made to perform processing of step SI 30 - step S138. 

[0032] Thus, since according to the electronic camera which performs the control shown in drawin g 3 a surrounding luminosity is 
detected, and it turns off LCD20 in being dark, useless power consumption can be suppressed. Moreover, in especially the 
photography mode, when LCD20 is turned off, it is desirable to also stop a drive of CCD 14 collectively and to attain much more 
power-saving-ization. In this case, when CCD 14 is made to reboot by half-push of a release switch or the optical finder 38 is 
peeped into, when the photodetection sensor 40 adopts the sequence of detecting this and making a drive of CCD 14 resume 
etc., it is enabled to take a photograph also in a dark environment. 

[0033] With the gestalt of the above-mentioned implementation, although the electronic camera was explained to the example, 
this invention is widely applicable to the electronic equipment of not only an electronic camera but a portable television set, a TV 
phone machine, a Personal Digital Assistant, and others. The application on the portable electronic equipment which uses a cell 
especially is effective. 
[0034] 

[Effect of the Invention] According to electronic equipment equipped with the reflected type liquid crystal display which starts 
this invention as explained above, since the surrounding luminosity was detected, the lighting means was switched off when the 
periphery was bright and it was made to turn on a lighting means only when the periphery was dark, power-saving-ization can be 
attained. Therefore, the prolonged use by the cell is attained. Moreover, since the quantity of light of a lighting means was 
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automatically adjusted according to the grade of a surrounding luminosity, a photography person does not need to adjust lighting 
light according to a surrounding luminosity, and convenience improves. 

[0035] According to electronic equipment equipped with the reflected type liquid crystal display concerning a claim 2, since the 
reflected type liquid crystal display was turned off, under the status that the periphery is dark, useless power consumption can 
be held down, so that a scope is not discriminable. Moreover, since it was made to carry out the automatic regulation of the 
contrast according to the brightness distribution of the grade of a surrounding luminosity and a photographic subject, complicated 
ac[justment operation becomes unnecessary. 



[Translation done.] 
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